INTRODUCTION
Th e Republic of Macedonia is one of the bryologically poorly explored countries in SE Europe (Sabovljević et al. 2001 (Sabovljević et al. , 2011 . Data on the bryophyte fl ora of the Republic of Macedonia can be found in Düll et al. (1999) , Cekova (2005) , in the checklists of the SE European and Mediterranean countries (Sabovljević and Natcheva 2006 , Sabovljević et al. 2008 , Ros et al. 2007 , in Martinčič (2009) , Papp et al. (2011) , and Papp and Erzberger (2012) . Even short fi eld trips added a lot of new species to the Macedonian bryophyte fl ora, e.g. 12 new national records (9 liverworts and 3 mosses) during a 2-day trip (Papp et al. 2011) , 43 (10 liverworts, 33 mosses) during a 7-day trip (Papp and Erzberger 2012) . According to Hodgetts (2015) the Macedonian bryophyte fl ora consists of 546 taxa (99 hepatics and 447 mosses). Recently, further 27 bryophyte species (7 hepatics and 20 mosses) have been reported for the fi rst time in the Macedonian bryophyte fl ora from the Mavrovo National Park (Papp et al. 2016) . Th e number of the known bryophyte taxa from the country is still about 200-250 less than that of the neighbouring countries (Bulgaria: 807, Greece: 723, Serbia: 723) (Hodgetts 2015) . Only Albania has lower number of bryophyte taxa (466) according to Hodgetts (2015) , which is due to the underexplored bryofl ora of this country, too. On the other hand many bryophytes have only one or two records from the Republic of Macedonia, hence there is not enough knowledge to evaluate the threat status of species or to establish a list of important bryophytes from conservation point of view.
With this paper we would like to contribute in the exploration and conservation of the Macedonian bryofl ora giving an overview about the bryophyte vegetation of the Mavrovo National Park with special attention to the species of conservation interest.
MATERIAL AND METHODS

Study area
Th e Mavrovo National Park is situated in the northwestern part of the Republic of Macedonia (Fig. 1) . It has been founded in 1948, and covers an area of 73,088 hectares including the Korab, Desat, Šara, Bistra and Krčin mountains, the valley of the river Radika and its tributaries and the lake Mavrovo (Buzarovski 2009) .
Th e area of the Mavrovo National Park represents specifi c physical-geographic and orographic conditions, related with the altitude. Th us, in its territory various climate types can be recorded; from warm continental climate to alpine climate.
Th e Mavrovo National Park belongs to the Western Macedonian Geotectonic Unit. Th e bedrocks, which are of various age and mineralogical structure, could be grouped into three geological formations: Paleozoic metamorphic and volcanic rocks, Mesozoic limestone rocks, and Quaternary slates (http://npmavrovo. org.mk/клима-2).
Altogether 86 mountain peaks higher than 2,000 m are situated within the boundaries of the national park. Th e other most signifi cant relief formations are the river beds with canyons and caves. For instance, within the Radika River watershed, altogether 16 canyons and 42 caves are known. Th e whole territory of the protected area of the national park basically is included in the watershed of the Radika River. Th e total length of the Radika River course is 64.7 km and its watershed encompasses an area of 879.8 km . Besides the rivers and streams other hydrological formations are also present: springs, glacial lakes, temporary pools, and the reservoir-lake Mavrovsko Ezero (Mavrovo lake) (http://npmavrovo.org.mk/хидрологија-и-хидрографија). Th e Mavrovo National Park has high species diversity. For instance, it has a rich fl ora of vascular plants, with over 1,400 species recorded up to date. Many of these taxa are rare boreal and arctic-montane elements, and many are rare or endemic in the Republic of Macedonia. Floral and faunal elements with PontoMediterranean (Eastern Mediterranean) biogeographic origin are predominant, followed by the species with boreal and arctic-montane origin, of which the relict-mountain entities are frequent and abundant (http://npmavrovo.org.mk/ инвертебратна-фауна).
Methods
Our collecting trips were made in June 2013 and July 2014. All main habitat types, such as wetlands, streams and riverbanks, calcareous and siliceous rock formations, grasslands and forests were investigated, and bryophytes collected from diff erent substrates (soil, exposed and shaded rocks, tree bark, and decaying wood).
Th e specimens are preserved in the Herbarium of the Hungarian Natural History Museum, Budapest (BP) and Belgrade University Herbarium (BEOU). Nomenclature follows Grolle and Long (2000) for liverworts with the exception of Conocephalum salebrosum, which follows Szweykowski et al. (2005) , and Hill et al. (2006) for mosses, except for Polytrichum commune var. perigoniale, in which case Koperski et al. (2000) is followed. European distribution of the species is given according to Düll (1983 Düll ( , 1984 Düll ( , 1985 .
Site details in the Mavrovo National Park Further calcicole sub-Mediterranean, sub-Atlantic species appear on wet limestone rocks at a source area, e.g. Cololejeunea rossettiana, Eucladium verticillatum, Gymnostomum calcareum, Gyroweisia tenuis. On a wet siliceous rock a species of European conservation interest (Hodgetts 2015) , Bryum mildeanum, was found and it was its fi rst record in the Republic of Macedonia (Papp et al. 2016) .
Limestone alpine grasslands
Limestone bedrock is frequent in the region, but siliceous outcrops also occur. On limestone rocky places, in grasslands above 1,200 m a.s.l. several boreal species can be found. e.g. Preissia quadrata, Barbilophozia lycopodioides, Scapania calcicola, Ditrichum gracile, Bartramia ithyphylla, Bryum elegans, Distichium capillaceum, Pseudoleskea incurvata, Pseudoleskeella catenulata, Sanionia uncinata. Besides them, subarctic, subalpine liverworts also appear, which are rare on the Balkans lacking or being red-listed in many SE European countries (Hodgetts 2015) , like Athalamia hyalina and Leiocolea heterocolpos. Subarctic, subalpine mosses as Encalypta rhaptocarpa, Ptychodium plicatum, Syntrichia norvegica, and a northern subcontinental, dealpine element, Timmia bavarica, also lives in this habitat. Some Mediterranean, sub-Mediterranean, sub-Atlantic species were also found here, like Riccia ciliifera, Didymodon luridus, Entosthodon muhlenbergii, Grimmia anodon, Syntrichia handelii, Schistidium brunnescens subsp. griseum, Tortula inermis, Weissia condensa.
Siliceous alpine grasslands
Th e siliceous outcrops also maintain a bryophyte assemblage rich in boreal species, e.g. Barbilophozia hatcheri, Lophozia sudetica, L. wenzelii, Coscinodon cribrosus, Grimmia alpestris, Schistidium pruinosum, and in subarctic, subalpine elements as Grimmia anomala, G. caespiticia, Polytrichastrum alpinum, and Tortula hoppeana. As limestone bedrock predominates on the Balkans several calcifuge species can be regarded as rare in this region, like Coscinodon cribrosus, Grimmia anomala, Schistidium pruinosum, which are red-listed in many SE European countries (Hodgetts 2015) and Grimmia caespiticia, a species of European conservation interest (Hodgetts 2015) , which is included in the Red data book of European bryophytes (ECCB 1995) . A sub-Mediterranean, montane element, Schistidium fl accidum, red-listed in many SE European countries (Hodgetts 2015) can be also mentioned here.
Shaded limestone rocks
At lower elevation on shaded limestone, lime containing schistose rocks, and in rocky grasslands besides the predominance of common temperate elements, several Mediterranean, sub-Mediterranean, and sub-Atlantic species occur like Cololejeunea calcarea, Scapania aspera, Campylophyllum calcareum, Cirriphyllum crassinervium, Didymodon luridus, D. vinealis, Homalothecium philippeanum, Leptodon smithii, Neckera menziesii, Plasteurhynchium striatulum, Pterogonium gracile, Seligeria acutifolia, Taxiphyllum wissgrillii, Th amnobryum alopecurum, Tortella humilis, T. nitida, and Tortula atrovirens. Neckera menziesii is a species of European conservation interest (Hodgetts 2015) , while Seligeria acutifolia is rare on the Balkans lacking or being red-listed in many SE European countries (Hodgetts 2015) . Some boreal species also appear, like Leiocolea collaris, Abietinella abietina, Campyliadelphus chrysophyllus, Ditrichum gracile, Encalypta ciliata, Gymnostomum aeruginosum, Mnium stellare, Orthothecium intricatum, Plagiopus oederianus, Pseudoleskeella rupestris, and Tortella tortuosa. Encalypta ciliata is rare on the Balkans, red-listed in some SE European countries (Hodgetts 2015) ; Pseudoleskeella rupestris is a species of European conservation interest (Hodgetts 2015) and it was reported for the fi rst time in the Republic of Macedonia from this collection (Papp et al. 2016) .
Boreal forests
In an Abieto-Fagetum forest two red-listed species in Europe were collected: Buxbaumia viridis, a species listed in the Bern Convention and the European Union Habitats and Species Directives and vulnerable in Europe according to the Red data book of European bryophytes (ECCB 1995) , was found on decaying wood, while Pseudoleskea saviana, a regionally threatened species according to the Red data book of European bryophytes, was collected from siliceous rock. Both of them are not rare on the Balkans as evidenced by several records. Buxbaumia viridis has many extant populations in the neighbouring Balkan countries such as Serbia (Papp et al. , 2014 , Greece (Papp et al. 2011 , Tsakiri et al. 2009 , and only near threatened (NT) in Bulgaria . In the Republic of Macedonia its existing population is known from the Pelister Mts (Papp and Erzberger 2012) . Pseudoleskea saviana has also a lot of known localities in Serbia , Greece, e.g. Voras Mts (Papp et al. 2011 ), Albania; e.g. District of Korça (Papp et al. 2010) , Lura region (Marka and Xhulaj 2011) , Valbona valley (Papp unpublished) , and it is not red-listed in Bulgaria . In the Republic of Macedonia it is known from the Nidže Mts (Papp et al. 2011) and Pelister Mts (Papp and Erzberger 2012) .
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Epiphytes Th e epiphyte bryophyte fl ora living on deciduous trees (Acer monspessulanum L., Betula pendula Roth., Fagus sylvatica L.) is rich. Th e main constituents are temperate species, e.g. Homalothecium sericeum, Neckera complanata, Orthotrichum affi ne, Syntrichia ruralis, S. virescens. Several other Orthotrichum species occur, like the subcontinental Orthotrichum obtusifolium and O. speciosum, the sub-Atlantic Orthotrichum lyellii, O. shawii, O. stramineum, O. striatum, and the subboreal Orthotrichum pallens. Orthotrichum shawii is a species of European conservation interest known only from Albania and Greece (Hodgetts 2015) , and it was reported for the fi rst time in the Republic of Macedonia from this collection (Papp et al. 2016) . Th e Mavrovo National Park has a rich bryophyte fl ora due to the geological diversity, high altitudinal range, and climatic variation. Comparing its bryophyte diversity with some other investigated areas nearby in the Republic of Macedonia and in South Serbia, the number of recorded 229 bryophyte taxa is the same as the number of recorded taxa in the Pelister National Park (Republic of Macedonia) (Papp and Erzberger 2012) or in the Kopaonik National Park (Serbia) (Papp et al. 2004 ) and more than in Pešter plateau (Serbia) (Papp et al. 2014) or at Vlasina lake and its surroundings (Serbia) . However, more bryophyte taxa (277) were collected in the Golija Biosphere Reserve (Serbia) (Papp and Erzberger 2005) .
From conservation point of view the wetlands and rock formations above 1,200 m have outstanding importance. Th e wetlands are declining habitat types in SE Europe mainly due to climate warming, their extension is decreasing, and they are continuously loosing the sensitive bryophytes of their species pool (Alegro et al. 2014 , Ganeva 2015 , Natcheva 2015 , Papp et al. 2015 . Th e siliceous outcrops have special conservation interest, because being rare on the Balkans, and their bryophyte fl ora contains many calcifuge species regarded as rare in this region and red-listed in many SE European countries (Hodgetts 2015) . However, almost all habitat types of the Mavrovo National Park maintain diverse bryophyte assemblages containing several species rare on the Balkans or even species of European conservation interest. Th ree species (Buxbaumia viridis, Grimmia caespiticia, and Pseudoleskea saviana) are included in the Red data book of European bryophytes (ECCB 1995 Finally, it can be stated that Mavrovo National Park has very valuable bryophyte fl ora from conservation point of view and we do hope that our investigation can provide useful and important information to the nature conservation. * * * Összefoglaló: A Mavrovo Nemzeti Parkban 229 mohafajt (34 májmohát és 195 lombosmohát) sikerült kimutatnunk. A park gazdag mohafl órája a változatos alapkőzetnek, a nagy tengerszint feletti magasságkülönbségeknek és a mikroklíma változatosságának köszönhető. Ennek ellenére mohászati felmérés korábban nem történt a területen. Szinte minden vegetációtípusban diverz mohaközösséget találtunk, és számos balkáni vagy akár európai szinten ritka, veszélyeztetett faj fordul elő. Három faj (Buxbaumia viridis, Grimmia caespiticia és Pseudoleskea saviana) szerepel az Európai Moha Vörös Könyvben. További nyolc faj az új Európai Moha Vörös Könyv potenciális vö-rös listájának tagja, valamint tíz fajt a Balkánon ritkának tartunk. Különösen fontosak természet-védelmi szempontból az 1200 m tengerszint feletti magasságban található vizes, lápos területek, valamint a szilikátszikla-kibukkanások. A lápok veszélyeztetettek a Balkánon főleg a klímaválto-zás miatt; folyamatosan veszítenek területükből, fajösszetételük megváltozik, fajdiverzitásuk csök-ken, a vízellátottság romlására érzékeny fajok eltűnnek. A szilikátos kőzetek ritkák a Balkánon, ahol főleg meszes kőzetek dominálnak, így a savanyú alapkőzethez kapcsolódó mohaközösségek unikálisak a régióban.
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